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EXECUTIVE SUMMARY 

This Corrective Measures Implementation Work Plan (CMIWP) has as its principal components 

a groundwater monitoring plan and an approach for vapor intrusion evaluation.  This work plan 

has been developed pursuant to the United States Environmental Protection Agency’s (EPA) 

approval of the Corrective Measures Study (September 2017) and its recommended remedy.  The 

EPA issued its Final Decision, dated April 30, 2018.  The Site remedy is monitored natural 

attenuation (MNA) and implementation of land use restrictions that requires measures to address 

potential vapor intrusion for future construction.  It prohibits residential development and potable 

use of groundwater.  A Restrictive Covenant was filed with the City of St. Louis, a copy 

provided to EPA, and included here in Appendix A. 

Environmental Operations, Inc. (EOI) is providing consulting engineering services to SWH 

Investments II  to address obligations under an Administrative Order on Consent (EPA Docket 

No: RCRA-07-2009-0015), to close the facility, and to prepare the property for redevelopment 

for industrial/commercial use.  This work plan addresses implementation of the approved 

remedy.  

This work plan was developed with the following understanding of prior use, future use, and data 

generated from prior groundwater sampling events as rationale for proposed sampling and 

analyses described herein. 

 The Site is and has been industrial, and repurposing plans envision light 

industrial/commercial usage. 

  

 The redevelopment effort, conceptually named Soulard Business Park, has been initiated.  

As communicated to EPA, the first phase of redevelopment presently includes 

construction and improvements to the area east of the former FF Building area and north 

of the former Acetanilides Production Area, referred to as the Faultless Linen parcel.  

Subsequent phases would follow on other portions of the Site. 

  

 Groundwater sampling and analyses, limited to the upper aquifer (Fill/Silty Clay unit), 

will generate data to support the MNA portion of the remedy. 

 

 Vapor intrusion evaluation for new construction onsite and at downgradient locations to 

the north of the site. 
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1 INTRODUCTION 

 

The EPA-approved Interim Measures Work Plan (IMWP) Completion Report detailed the 

activities conducted at the former Solutia Queeny Plant following the approved IWMP and the 

Baseline Groundwater Monitor Plan (BGMP).  These plans were approved by the United States 

Environmental Protection Agency – Region VII  (EPA), for the purpose of implementing an 

interim remedial response and to evaluate site-wide groundwater for the former FF Building 

Area, the former acetanilides production area (APA), and monitor groundwater discharging to 

the Mississippi River from the former bulk chemical storage area (FBCSA).   

The EPA-approved Corrective Measures Study (CMS) report considered prior use, future use, 

and data generated from prior groundwater sampling events as rationale for conducting an 

updated, focused Human Health Risk Assessment (HHRA), development of remedial goals, and 

evaluation of remedial technologies.  These remedial technologies were then qualitatively 

evaluated against the four primary evaluation criteria (e.g., protection of human health and the 

environment, etc.).  The alternatives were then quantitatively screened against the four balancing 

criteria (implementability, etc.).  The alternatives were force-ranked against each other for each 

balancing criterion such that a numerical ranking was developed. 

For the former FF building area, former APA, and the FBCSA, the evaluation process identified 

institutional controls with monitored natural attenuation as the most favorable remedy.    The 

former VV Building Area remedy, which included a cap along with institutional controls, was 

previously identified in the IMWP.   

For the groundwater monitoring portion of the work plan, the sand and bedrock aquifers are no 

longer integral to assessing impacts at the site, and the focus going forward is on the shallow 

aquifer, designated as the Fill/Silty Clay unit. This plan describes the approach for evaluating 

vapor intrusion and revises the groundwater monitoring network and frequency for MNA 

purposes. 
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2 SITE BACKGROUND 

The Former Solutia J.F. Queeny Plant (Queeny Plant or Site) is located between Lesperance and 

Barton Streets and First and Second Streets in St Louis, Missouri.  A single address often 

provided for the Queeny Plant is 200 Russell Street, St Louis, Missouri.  Figure 1 is a general 

Site Location Map showing the Queeny Plant located in the western portion of the Cahokia, 

Illinois, U.S. Geological Survey (USGS) topographic quadrangle.  Figure 2 is site plan using an 

aerial overlay to help illustrate present features of the site and the adjacent property. 

SWH Investments II legally purchased the Queeny Plant and assumed the environmental 

obligations for the property effective June 13, 2008.  EOI, in affiliation with SWH Investments 

II, is assuming the responsibilities for the environmental obligations for the Queeny Plant in 

order to prepare the property for redevelopment for light industrial and commercial use. 

2.1 Geology 

The site area is considered to be part of the Mississippi River flood plain.  A significant amount 

of development has occurred over the past 200 years and the associated filling activities have 

raised the ground surface elevation and extended it eastward.  The stratigraphy beneath the site 

consists of four main units (from top down), fill, silty clay, sand, and limestone bedrock.   

A bedrock high beneath the central portion of the facility affected the configuration of some of 

these units, and also influences groundwater conditions.  The fill and silty clay unit are present 

across the site.  The sand unit is present beneath the silty clay in the northern and southern 

portions of the site, away from the bedrock high.  The sand, where present, extends downward to 

bedrock.  Bedrock occurs at depths varying from 10 feet to approximately 80 feet beneath the 

site.  Limestone bedrock underlies the site to the depths explored.  A more detailed discussion 

was presented in the IMWP. 

2.2 Hydrogeology 

On a large scale, groundwater flows characteristically from west to east in the site area toward 

the major groundwater discharge feature of the area, the Mississippi River.  However, within the 

Former Queeny Plant, local groundwater flow is influenced by the bedrock high noted in the 

central portion of the site.  Shallow groundwater in this area generally flows radially off the 

bedrock high and then east toward the river once it is off the bedrock high.  The sand unit 

represents the major groundwater migration pathway due to its hydraulic properties (i.e., 

relatively thick and permeable).  Groundwater in the bedrock unit is believed to generally flow 

east toward the Mississippi River.  The primary pathways of flow within the bedrock are through 

secondary porosity features including fractures, joints, bedding planes, or solution cavities.  A 

more detailed discussion was presented in the IMWP.   



 

3 

 

3 PURPOSE 

The CMIWP includes a revised groundwater monitoring plan to generate data for the MNA 

portion of the approved remedy.  The vapor intrusion portion evaluates potential for vapor 

generation from the groundwater impacts onsite and in downgradient locations to the north of the 

site. 

Sections 4 and 5 of this work plan addresses the procedures for conducting the work, including 

collection and analyses of samples.   
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4 SITE ACTIVITIES - GROUNDWATER 

Site activities will be performed in accordance with the existing Baseline Groundwater 

Monitoring Plan (BGMP), and the Health and Safety Plan (HASP) and Quality Assurance 

Project Plan (QAPP) included in the approved IMWP.   

4.1 Groundwater Monitoring Well Installation 

One replacement well, designated MW-19R, will be installed in the Fill/Silty Clay Unit.  The 

original well, MW-19, was approved for closure to facilitate the construction of the Faultless 

Linen building.  Based upon previous installation information, the anticipated well depth will be 

around 20 feet below grade.  Standard operating procedures (SOPs) related to well installation 

were in the BGMP and will be applied here as well.   

The monitoring well will be installed using hollow stem auger (HSA) techniques.  As this is a 

replacement well, no soil logging or sampling will be performed. 

At the completion of the boring, the monitoring well will be constructed in accordance with state 

of Missouri guidelines by a permitted Missouri well driller.  Monitoring wells will be 

constructed of two-inch diameter Schedule 40 polyvinyl chloride (PVC) casing, with a ten foot 

section of 0.010-in. well screen.  A sand filter pack consisting of silica sand will be installed 

through the casing from the base of the well and extended to approximately two-foot above the 

top of the well screen.  During placement of the sand pack, the height will be checked 

periodically to ensure that the volume placed within the annulus correlates to the calculated 

volume required to fill the annular space.  A bentonite seal with a thickness of three to five-foot 

will be installed directly above the sand pack.  The remaining annular space will be filled with a 

cement/bentonite or high solids grout.  The surface completion of the monitoring wells will 

include placement of a concrete pad, installation of locking caps and a flush-mount well cover as 

this location is subject to traffic and parking of vehicles.  Monitoring well construction 

information will be documented on the boring logs and monitoring well construction diagrams. 

The monitoring well will be developed to remove the fines from the well and sand.  This will be 

performed using a conventional groundwater pump, air-lift system, or equivalent methods 

suitable for well development.  Each monitoring well will be developed until a minimum of five 

well volumes have been removed and pH, specific conductance, and temperature readings 

stabilize within 10% over a minimum of two successive readings.  The field measurements will 

be obtained and recorded on monitoring well development sheets. 



 

5 

 

4.2 Groundwater Network 

The original monitoring program was developed to evaluate site-wide groundwater for the 

former FF Building Area and the former APA, and monitor groundwater discharging to the 

Mississippi River from the FBCSA.   

The original monitoring well locations included background wells, source area wells, and 

downgradient wells within and along the groundwater plume boundaries.  Most of the source 

area wells are screened in the Fill and Silty Clay Unit.  This plan will include monitoring the Fill 

and Silty Clay Unit to evaluate the MNA remedy. 

The revised monitoring network and frequency is shown in Table 1.  The wells and sample 

frequency are depicted in Figure 3 for the Fill and Silty Clay Unit wells. 

4.3 Groundwater Sampling 

SOPs related to groundwater sampling were provided in the BGMP.  Groundwater samples will 

be collected and analyzed for the following analytes: 1,1,1-trichloroethane, 1,2-dichloroethane, 

acetone, benzene, chlorobenzene, chloroform, cis-1,2-dichloroethene, ethylbenzene, methylene 

chloride, tetrachloroethene, toluene,  trichloroethene, trans-1,2-dichloroethene, vinyl chloride, 

and xylenes.  Note that this list is the same as approved in the revised groundwater monitoring 

plan (July 2016).  In addition, alachlor will be an analyte only for the wells in the APA. 

The dechlorination and degradation of tetrachoroethene through its daughter products will be one 

indicator of the natural attenuation process.  To further evaluate monitored natural attenuation 

indicators, the groundwater samples will be collected and laboratory analyzed for sulfate, iron, 

and dissolved gases (ethane, ethane, and methane).  Dissolved oxygen and oxygen reduction 

potential will be obtained in addition to the normal field parameters collected (pH, conductivity, 

and temperature). 

4.4 Monitoring Well Closures 

Monitoring wells no longer needed in the monitoring network, or historical wells that were not 

part of the network, will be closed.  EPA will be contacted when wells are identified for closure. 

Wells will be abandoned in accordance with the Missouri Department of Natural Resources 

regulation 10CSR 23-4.080. 

4.5 Decontamination and Investigation-Derived Waste 

Field personnel and equipment will undergo decontamination procedures to ensure the health and 

safety of those present, to maintain sample integrity, and to minimize the movement of 

contamination between the work area and off-site locations.  Non-disposable/non-dedicated 

equipment used on-site will be decontaminated prior to beginning work, between sampling 
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locations and/or uses, and prior to demobilizing from the site.  Purging and sampling equipment 

will be decontaminated between each sample acquisition by washing with an Alconox
®
 or 

equivalent detergent wash and a potable water rinse.  The inside of equipment will be 

decontaminated by pumping wash and rinse water through the pump, flow through cell, etc.  

Personnel and small equipment decontamination will be performed at the sample locations.   

Disposable sampling equipment, such as gloves, will be collected and bagged on a daily basis 

and managed in accordance with Solutia procedures.  Soil cuttings will be containerized and 

staged pending characterization.  Development, decon, and purge water will be containerized 

pending characterization for handling/disposal.  EOI will submit a Special Discharge Application 

request (along with supporting analytical data) to the St. Louis Metropolitan Sewer District 

(MSD) to discharge IDW related water, if needed.  The approval would allow this material to be 

discharged at a controlled rate to the facility sewer (monitoring point 003).  
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5 SITE ACTIVITIES – VAPOR INTRUSION 

A vapor intrusion (VI) concern was part of the approved remedy, addressed through the 

institutional controls, specifically the environmental covenant executed by SWH Investments II, 

LLC and the EPA, and filed with the recorder of Deeds for the City of St. Louis, Missouri on 

April 26, 2018. 

Per the remedy, prior to the commencement of any new construction, the need for vapor barriers 

and vapor intrusion mitigation systems will be evaluated by EPA on any future buildings 

constructed on the Property in order to address potential exposures through vapor intrusion until 

such time as groundwater concentrations have decreased to levels that no longer pose a vapor 

intrusion threat.  EPA evaluation will not be required on future construction with planned vapor 

intrusion mitigation systems and vapor barriers.  If EPA determines that vapor intrusion may 

pose a potential threat to occupants of a planned building, a vapor barrier and/or vapor intrusion 

mitigation system will be installed on the building.  In addition, an indoor air and vapor intrusion 

mitigation system monitoring plan subject to EPA approval will be developed and implemented 

for the building. 



 

8 

 

6 FIELD DOCUMENTATION 

Field documentation will consist the following: 

 Well Installation logs.  These will document the monitoring well construction details. 

 Well Sampling logs.  These will include information such as depth to water, field 

parameters, purging rate and volumes, and well condition.    

 Chain-of-custody records.   
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7 TIMELINE AND REPORTS 

7.1 Project Timeline 

The project timeline for initiating sampling is dependent on receiving agency approval and site 

access from the property owner.  Approval and implementation is anticipated to be some time in 

the third quarter of 2018.  The duration of the work is anticipated to run at least 10 years.  

7.2 Reports 

Reports for the groundwater MNA will be generated annually during the period when samples 

are collected on an annual basis.  Thereafter, reporting will be subsequent to the sampling event.  

Interim reporting of data will be sent as attachments to progress reports. 

7.3 Project Cost Estimate 

EPA has requested a cost estimate associated with implementation.  Table 2 shows annual and 

cumulative costs associated with the definable component of the groundwater monitoring.  It 

assumes changes in frequency over time in sampling events and use of additional MNA analyses 

in the out years.  For simplicity, it keeps the number of wells static; however, the number may be 

decreased over time depending on data.  
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Table 1

Groundwater Monitoring Network and Sampling Frequency

Monitoring Area Monitoring Location ID and Criteria* Frequency Frequency Frequency Frequency

Years 1-5 Years 6-10 Years 11-20 Years 21-30

Fill and Silty Clay Unit

MW-2B - Background and side-gradient Annually Every other year Years 15 and 20 Years 25 and 30

MW-7B - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-17 - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-28A - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-30A - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-36A - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-38A - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-39A - Background Annually Every other year Years 15 and 20 Years 25 and 30

MW-40A - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

Fill and Silty Clay Unit

VW-1 - Source Area Well Annually Every other year Years 15 and 20 Years 25 and 30

VW-2 - Source Area Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-24A - Source Area Well Annually Every other year Years 15 and 20 Years 25 and 30

Fill and Silty Clay Unit

GM-1 - Source Area Well Annually Every other year Years 15 and 20 Years 25 and 30

GM-2 - Source Area Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-9 - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-13 - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-15 - Background and downgradient Annually Every other year Years 15 and 20 Years 25 and 30

MW-19R - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

MW-23 - Downgradient Well Annually Every other year Years 15 and 20 Years 25 and 30

* The well network may be reduced over time depending on data.

Former Bulk 

Chemical Storage 

Area

Former 

Acetanilides 

Production Area

Former FF Building 

Area
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TABLE 2

NET PRESENT WORTH EVALUATION

CORRECTIVE MEASURES IMPLEMENTATION

(GROUNDWATER MONITORING)

Year Cost Inflation

Discount to 

Present Worth

Net Present 

(Cumulative)

2% 7%

Implementation 0 6,000$              6,000$              6,000$               6,000$                    

Qty Unit Cost Unit Item Cost 1 19,200$            19,584$            18,303$             24,303$                  

2 19,200$            19,976$            17,448$             41,750$                  

1 $5,000 ea Develop and implement institutional controls 5,000$               3 19,200$            20,375$            16,632$             58,383$                  

Contingency (20%) 1,000$               4 19,200$            20,783$            15,855$             74,238$                  

Total: 6,000$               5 19,200$            21,198$            15,114$             89,352$                  

6 8,400$              9,460$              6,303$               95,655$                  

7 8,400$              9,649$              6,009$               101,664$                

Annual Costs Years 1-5 8 8,400$              9,842$              5,728$               107,392$                

1 $15,000 Groundwater sampling / Consulting / Reporting (Annually) 15,000$             9 8,400$              10,039$            5,460$               112,853$                

1 $1,000 Maintain institutional controls 1,000$               10 8,400$              10,240$            5,205$               118,058$                

Contingency (20%) 3,200$               11 3,120$              3,879$              1,843$               119,901$                

Total: 19,200$             12 3,120$              3,957$              1,757$               121,658$                

13 3,120$              4,036$              1,675$               123,333$                

14 3,120$              4,117$              1,597$               124,929$                

Annual Costs Years 6-10 15 3,120$              4,199$              1,522$               126,451$                

1 $6,000 Groundwater sampling / Consulting / Reporting (2 yr interval) 6,000$               16 3,120$              4,283$              1,451$               127,902$                

1 $1,000 Maintain institutional controls 1,000$               17 3,120$              4,369$              1,383$               129,285$                

Contingency (20%) 1,400$               18 3,120$              4,456$              1,318$               130,603$                

Total: 8,400$               19 3,120$              4,545$              1,257$               131,860$                

20 3,120$              4,636$              1,198$               133,058$                

Annual Costs Years 11-29 21 3,120$              4,729$              1,142$               134,200$                

1 $1,600 Groundwater sampling / Consulting / Reporting (5 yr interval) 1,600$               22 3,120$              4,823$              1,089$               135,289$                

1 $1,000 Maintain institutional controls 1,000$               23 3,120$              4,920$              1,038$               136,327$                

Contingency (20%) 520$                  24 3,120$              5,018$              989$                  137,316$                

Total: 3,120$               25 3,120$              5,119$              943$                  138,259$                

26 3,120$              5,221$              899$                  139,158$                

Annual Costs Year 30 27 3,120$              5,325$              857$                  140,015$                

1 $30,000 Groundwater sampling / Consulting / Reporting/Well Closeout 30,000$             28 3,120$              5,432$              817$                  140,832$                

1 $1,000 Maintain institutional controls 1,000$               29 3,120$              5,541$              779$                  141,611$                

Contingency (20%) 6,200$               30 37,200$            67,383$            8,852$               150,463$                

Total: 37,200$             

Assumes number of wells are constant; no laboratory MNA parameters after year 10; wells closed in year 30

Institutional Controls
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